we find that these oscillations come from the hole pocket. Hall resistivity and the SdH oscillations recommend that Ta3SiTe6 is a hole dominated system.
I. INTRODUCTION
Topological materials have been fascinating massive attention in the recent research of condensed matter physics [1] [2] [3] [4] [5] . The band structures in these materials reveal topology or symmetry shielded band crossing close to the Fermi energy so that the quasiparticles with low energy act very distinctly from the traditional types of fermions, which leads to unique physical characteristics. The most renown examples are Dirac and Weyl semimetals owning to four-fold and two-fold degenerate band crossing points accordingly. The electrons around these points resemble the relativistic Dirac and Weyl particles [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] , giving birth to some exciting effects, for instance, extremely high mobility, large negative magnetoresistance and chiral anomaly [19, 20] . Apart from zero-dimensional (0D) modes in a three-dimensional (3D) system, there is a possibility that the nontrivial band crossing also takes the shape of one-dimensional (1D) nodal lines or two-dimensional (2D) nodal surfaces [3, [21] [22] [23] . These materials show quite amazing properties like anisotropic electron transport, drumheads like states and surface magnetism or superconductivity, etc [24] [25] [26] [27] [28] [29] .
There are two types of band crossing based on the formation procedure, accidental and essential band crossing. The first kind of band crossings is generated in particular regions of the Brillouin zone due to band inversions, which can be detached without disturbing the symmetry. The essential band crossing formed by a specific space group symmetry like in Ta3SiTe6 (nonsymmorphic space-group symmetry) which cannot be eliminated as far as the symmetry is sustained [30, 31] . Besides these essential band crossings in Dirac semimetals or nodal line materials, this was also found that nonsymmorphic symmetries can give surge to other exotic kinds of band crossing such as nodal chains and hourglass dispersions [32] [33] [34] [35] [36] . The latest theoretical investigation recommended that in the omission of spin orbit coupling (SOC) Ta3SiTe6 bulk crystals host accidental Dirac loop and four-fold nodal line, and an hourglass loop in the presence of SOC [37] . Regarding the research process on this material, the experimental studies are extremely rare and there is no report on the transport behavior of this material yet. Transport measurement is a useful technique to reveal the band structure and topological properties by analyzing the low-temperature and high-magnetic field transport phenomenon such as SdH oscillations, which have been described as a convincing tool for characterizing quantum transport in materials presenting 3D bulk and 2D surface states respectively [38, 39] .
Here we present the magneto-transport (MR) measurement and SdH quantum oscillation is observe in the single crystal of topological semimetal Ta3SiTe6. We perform low temperatures and high magnetic field magneto-transport analysis to produce experimental proof of quantum transport in Ta3SiTe6 crystal. We observe that at the low magnetic field the Hall resistivity support transport dominated carriers are hole-type. By increasing the magnetic field SdH quantum oscillations appeared above 28 T, the origin of these oscillations is also hole pocket because the cross-sectional area of the Fermi surface obtained from the experiments is almost consistent with the hole pocket we got from the theoretical calculations.
II. EXPERIMENTAL SECTION
High-quality Ta3SiTe6 crystals were grown by chemical vapor transport (CVT) method using iodine as a transport agent. Highly pure powder of tantalum, silicon, and tellurium (from Alfa Aesar %, 99.99%, 99.99%) were sealed in an evacuated quartz tube and put in a two-zone furnace. The furnace temperature was set at 950 °C to the source side and 850 °C to the growth side and the furnace was kept for seven days, and then naturally cooled down to room temperature. The energy-dispersive X-ray spectroscopy (EDS) and X-ray diffraction (XRD) were used to confirm the composition and structure of the single crystals. Ta3SiTe6 electronic structure calculations were carried out by using the full potential linearized augmented plane-wave method as implemented in WIEN2K
package [40] . The General Gradient Approximate (GGA) for the correlation potential 
III. RESULTS AND DISCUSSION
Ta3SiTe6 is a layered ternary telluride compound with space group (Pnma). The crystal structure of Ta3SiTe6 is composed of the stacks of sandwich layers which are similar to that of MoS2 [43] , as shown in Fig. 1(a) . In MoS2 each S-M-S sandwiched layer is formed of border sharing trigonal MoS6 prisms [44] . But in the case of Ta3SiTe6 Te-(Ta-Si)-Te sandwich layers contain the face and edge-sharing TaTe6 prism and the Si ions are placed into the interstitial sites between these prisms. The brown spheres represent Te, green Ta and blue Si respectively. EDS and XRD confirm the successful growth of the Ta3SiTe6 with perfect atomic ratio, layered structure and excellent crystallinity, as shown in Fig. 1(b, c) . The crystals of the prepared sample are presented in the inset of Fig. 1(b) , which clearly indicates the regular shiny surfaces of the crystals. The Raman spectrum is shown in Fig. 1(d [43] , while Ta3SiTe6 displays more modes which probably associated with its relatively complicated lattice structure. We are unable to specify these extra phonon modes because of the lack of theoretical studies of phonon spectra. Layered material can be exfoliated as shown in the inset of Fig. 2(a) , due to the micaceous nature of the Ta3SiTe6 it can be thinned down to one-unit cell thick 2D crystal by micro-exfoliation [45] and can offer quite different transport properties compared to the bulk. The micro-exfoliation techniques had made it possible to produce crystals with a different thickness that was formerly unreachable, and this has importantly increased the age of the research on low dimensional physics. quadratic field-dependent behavior was observed, as shown in Fig. 2(b) . The MR is defined as where and is the resistivities at fields B and zero respectively. The MR value reaches to 64% at 14 T and 2 K. As the temperature increased the MR is decreasing, the rate of scattering raised and the carrier mobility started getting reduced, quite small MR of 4.7% was observed at 14 T and 100 K. In order to examine the transport properties further, we measured the Hall resistivity at different temperatures. The resistivity as a function of the magnetic field is given in Fig. 2(c) . The slope of the Hall coefficient remains positive during the entire measured temperature range at different temperatures which means that the hole carriers have dominated the transport [46, 47] . The value of the carrier density was n = 5.2×10 21 cm -3 at 2 K calculated by the formula .
For the sake of more information about the electronic structure, we have also investigated longitudinal resistivity under a high magnetic field. Initially, we observed (1) and is the thermal damping factor and Dingle
damping factor respectively, the can be represented as , where
indicates the Boltzmann constant and is the cyclotron mass. In equation (1) representing the phase shift, and can be denoted as where is the Berry phase and have the values 0 and ±1/8 for 2D and 3D systems. When we took the oscillation amplitude of the peak B = 31 T, the cyclotron mass of the carriers was extracted to be 1.4 me by conducting a theoretical fit with the above equation pattern to the Lk formula [46] . In our case, it's quite hard to decide either Berry phase is trivial or non-trivial because the oscillatory frequency was comparatively high.
In order to find the origin of the SdH quantum oscillations, we carried out theoretical calculations. The band structure of Ta3SiTe6 including SOC is given in Fig.   4 (a), where many characteristics can be observed. For example, each band is at least two-fold degenerate due to the presence of time-reversal and inversion symmetries. 
The nodal loop around the point is gapped because of SOC, each band is fourfold degenerate along the paths U-X, R-U, and Z-S, and more interesting is the emergence of hourglass-type dispersion on S-R. Such hourglass dispersion also appears on the S-X path [37] . Fig. 4(b, c) shown zoom-in images of the low-energy bands along S-R, one can see the hourglass dispersion around S-R high symmetry points. Fig. 4(d) describes the Brillouin zone of the 3D bulk, the high-symmetry points are marked. Fig.   4 (e) illustrates the overall image of the Fermi pockets, among which two-hole like pockets were found, with cross-sectional area quite parallel to the area of the pocket we got from the experiments. These Fermi pockets are separately shown in Fig. 4(f, g) . For deeper insight into SdH oscillations, further experimental and theoretical studies will be needed.
IV. CONCLUSION
In summary, we have performed magneto-transport measurement on a single crystal of the topological semimetal Ta3SiTe6 under magnetic field up to 38 T and low temperatures. The FFT spectra reveal the existence of the single oscillatory frequency.
Hall resistivity demonstrates hole dominated transport at the low magnetic field, as the magnetic field increased SdH quantum oscillations were observed. Combining magneto-transport measurements and the first-principles calculation, we find that the origin of these oscillations is hole pocket because the experimental and theoretical calculated cross-sectional area of the pockets are consistent with each other. 
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